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tiS i gHt^i^m. ^^§tL;g.^n^-^'-K^iJ M (2) Xti (2 ) t^^H^; 
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^^if^i^^^n. tl-t U < im&m^ 9 8 7 - 1 0 4 7 ^ ) ^ ^ 

0 O^IS^irt: L<f.l 0 4 7m^M>^rt^m|I£^'J-C-*^. ^o^ltmfe 

11 /I ;t./^ ^Dfrpate/view Orthologous gene tabled n ^ -7 A ^>rUfB 9 ^ ^ 

c tT^ 4 afg^. 4 - trail 

*t^t^4 0 7 2ae^-, BC 4 0 7 3ae^, XBC 4 o 7 4afc^*k**t 
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[0 0 4 51 

m-i-^ m^Mj^m is ^ t^^Meu MJ|--r ^ ^^-^ i 19 Mm ^ n ^ 

[0 0 4 6] 

i^i-xummMi^.i^i^^m-t ^Mi^^<D±mKm^Lx^£ ^hBisi Alt. m^it\ 75*^^ 

m^V ■A±tC^:fe-r-& s i sA Mi^^<D±mi.Z^^i-^S i g Afg|tV°o^-^-ge^iJ(7> 
^ v> T#M6^ ^ ^^ ^ 7° n ^ - 3^ - @B^iJ i^hDNAMJn^ Jf Xi" ^ f |5f4 li . 

^±_KA.mi^'¥-xiimmMm=?-Kmm-r&Mi^=f<D±m'^^^iu:£i:^^:^^. s i gA tg^a 

fST-<7)±iE1S!|{'P^^t-* 2 0 0 0:^^jttmi^<^^Itt75W^ L < . 1 0 0 0^mM&.JH(Om 

-^tf D N A m}f:^mm ^ u ^j^^ v - a m^m±mm^^ t ^ v^:^^^' , m d n a sf^t ^ 

[0 0 4 7] 

t fz. m=^fmM ^z^mmizMM. %m $ y°u^~^ --tm ^ s i g A m^^^x^t 
y A±[z^^-r^ s i g Aj tf5?-o±^ga^j^3a?fei-^g5^j{A. 0-200 om^^-ez^ 

^ fc75^t?t L < . 0 ~ 1 0 0 0±»:!ft-e$>'2) i fc/O^'i ^3 0^ L < , 0 ~ 5 0 0:^^^[t-e 

S9(^*3V^-C#^fi^]HEIi. ^^^^^^'n^-^-K^iJ^-i-tfDNAilfjt 56^^iS-^ U -i^' V 
- A <7)@e5^J ^ ^ ^ v>^^ {± . mmmtyi- h s i gA^ jtitfe?- 1 T« c> K c> , 

Tcjfefe^m-^"^ A±^c#^^i-^ s i g A jtfe^<7)_hrLg5^ijt^a^t-.5ga^ijtj: 1 

[0 0 4 8] 

m X. {m?-5F^^M #^ StI \z WM. ^¥ ^tL^yn^-^ - @E^iJ ^^tsX)^ Atm h a. 
i g A jtf5?-^^^tfDNAI|f>t^ji^^L/cDNAif>t^P CR^(7^:^-fetcJ: f^SiSL. 

SIfflMt tTte:f:m=^fflv^^i#'^, IS©Brtg'&-7°^X ^ K^^ ^- Lr{±pUB110 (Plas 
mid, 15, 93, (1986)) , pC194 (J. Bacteriol., 150, 815, (1982)) , pTX14-3 (Plasmi 
d, 30. 119, (1993)) ^\t^>bt\^xmzm^^(D^:i>^W.<r)-fy7s^y'^^'^~^M'^-t 

[0 0 4 9] 

^v^{4. Wi-^mmr^^^^xmmmzmM. ^¥^a^:/n-^-^-M£^ij*^tfDNA 

m¥x i f^ i gA jttfe?-^ * ^ tr D N A ^ it <75 ±bS tcmiS L D N A if Jt * ^ ffi |Wi mm £ # 

Aif>T-**A1-S:;^-^J;ov^T{Jg£iCV> < -^i^^^cOlR-g-;?)?^ 19 (Mol. Gen. Genet., 223, 2 
68 (1990)^) , ^i\.hW^\Z'^n^'^\Zi.^X. ■^mWi(D^m^^f-)\^7.WkmM-^%i> 
Z. t i)^X § S o 
[0 0 5 0] 

iy>T> i «9 :gr#fi^i^ S 0 E (splicing by overlap extension) -PCRfe (Gene, 77, 

51, (1989)) izx^mm^n^fzm=¥-fmmiziB\.^xSimmi<zmM. im^^ti^y-ti^- 

9 - Se^iJ ^-g-tfDNASfit^: s i gA atfe^^^tr D N A L D N A if>t * H 
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[0 0 5 1 1 

:^mm^zio\^>x. 4T1 iiia(7>p cR^'i ^}mT-?f^M('j3v^T#^fi5tcisit. 

m^lJlM4 V - * - jtfSi^if it C7)±J^^S t± /^ ^ - tf y ^' V ^^--7 ST-<7)«^sti5^if 

it^T-Mi 0-3 o^mmmmn^fi^mii^r^^ y Lfz-f'y 4 -r-^m^^^ m 

2) o 

[0 0 5 2 ] 

tf if M- <^±?5K« :/ 7 -1' V - ^: II^Mte V - itfS^if >T- <^ T-^^^^ 

- ?f - afs^if n- <75±?t5^Ji izmu l tz s i g A jtfs^-jfJtga^y is -c , _sj_ 

gAjtfe?-if>T- ^: ^OT^-;^/0^^^ P C R±ill!l(;?|iS*^ s i g A jtfsT-cDJiittcia^f^ 
5K« H ^ (t * Ik¥ t;#^fi<J * V iJ''-^ i $ tL^ y n - ^ - S5^J^5^ 

|g$:f^. J.o^SiJB-ttv-r^7-jtfgi^^-'^(^Tm(::mi&^tLfcDNA®fM-=^#^ i t^&^T' 
(1112) o 
[0 0 5 3] 

. Pyrobest DN A>i^° V ->< (^ffi^) >fe t^co— JlS:^ P C Rffi^*^ h^^^ v^T 

% (PGR Protocols. Current Methods and Applications, Edited by B. A. White, 

Humana Press, pp251 (1993), Gene, 77.61, (1989)^) \Z7fi^ixZ,m'^(0^^\,Z H ^ S 
OE-P CR*tf=&d ti^ioT. FJTa©DNAffir>T-*#^^i:75^'-^§^o 
[0 0 5 4] 

n ^ - ^ - gg^ij L 8 i g A afs?^ *^tfDNASff;t^^'y°7;^5 F-^^'^^-tdttc 

i.Jit;SA$tL/cm^53^^i-;& ^ ^ (1112) o HP-^, ^3 ti^L/c-7°7^ 

v--lr-;; h =^^v^Til^LfcDNA»fit^pMW2 1 9 ]>z^ u~=.y -^'l^tzy'y 7.^ 

n^-*^^|L, s i gH jtf5?-s :^vMi: s p o IIA ^^n ><7)7°p^- -fIJ:t j: s i 
g Ki&i'K'i-iim'^ L D N A »jf>T->0^^^~ ^ A ± tC^A $ tit -S ^ i: ^ . A ^ilM t L 
fcP C R-^^iftcioTHM-t^^f^cfcv^o 
[0 0 5 5] 

]>l±.\i±K%l/^^ )V :^m'M'Mt l.x^^M-^m^^'i>^^K'0\^X7^\^fzi}K \^<D^^^)]y 
[0 0 5 6] 

^ >^^°^'^feM^^H^^tt^<7)a^^i^^0^^^^f^9 S i gA75^la^■^^^^;f&i^±iSi^;^^ 
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(Hydrolase) , *J'ftfhj.7? 5 „ T'% -« 

Ligase/Synthetasa) '"iJ.r 

jil^ij-r^ y»S?¥llt7 0%, »4U<li8 0%, L<t*9 0%UJi, 5 

^ ^ ^ ;V 9 — -If :?6^^^lf t> ^^^'S o 

,-f<r*,^xM«i**<7>a fcfflT?9-W»*b>'-. J;0*#»*«tL-^- 

'y?lm7 0% »*L-<tt8 0%, tW*L<.±9 0%a_h, S%K»|L<.t 
9 6 »4 L < .i 9 8 %Ja±«ffl-tt**i-6 T 5 * r. J " 

ul-iriri,? « T= yKESlJOBl— ttttLipman-Pearson* (Science, 227, 1436, 

tBliE# 2005-3033560 
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[0 0 6 1 ] 

[0 0 6 2] 

[0 0 6 3] 

[«^!l] 
[0 0 6 4] 

1212 tlWI^ittcLT, s i gH af5^7°n^-^-^v^(j: s p oIIA :t-^n y 

6 8#/^;^^5tttBL/^^V ADNA^Mt ^8 i::^Lfc sigAfi:sigAr(7)-7° 
v^-^-^y h ^ffiv^-C s i g A afe^^^tf 1 . 2kbif>H- (A) ^PCRlcJ;Oiim 
L/co iW|#lC^8 tC^Lfc s i gHU f i: s i gHU r - s i g A<7)7"v -^--fe h =^ 
^ T A±^ s i gH af5?-tO±gj£ IZ H^fi" i> s i g H jtf5?-'7) 7° n ^ - ^ - ^ ^tf 
1. 0 k b»fit (B) immLfZo [W]»i;^8 I'^L/i s i gFUfts i gFUr-s 

i gA(Dy°y'i-7~^y y^:M^^xyjJ^±(Dsj^_olJA,t^rnyco±mzfM^l'. s i 
gFjtfe?-^^^^^^ s p oIIA :f^P>COy^P^-j^-^#tf 1. IkbifM- (C) 
^flML/io FpCl94 (J. Bacteriol. 150 (2), 815 (1982)) ^mW. 

tL. tc^LfcCmPWi Cmr-s i g A<D-:^'7 4 -7-^ y V i ^^^X ^ u 9 J-^ y 
ic:^=r-;i/it'i43t{5^*-a-?> 0. 9 k b |lr>Tr (D) ^mWLLfzo ^v^-e, nh^fz (A) 

(B) (D) 3m>f^^M:^LxmmtL. mSizmLfzs i gE\] f tCmF-W(0-:f9 4 
■^--t-;; V^ffiV^/tSOE-PCR^^f'fed -tilioT. SSfJt^CB) (A) (D) 
(Dmiz^j:^mzm^^^. s i gH jtf5^^7°P^-^"^^'s i g AfS^itiS^<7)±ef5}z 
Sl§b. Mt:^<^T»!£(Ci:7n7A7ji-3--;v]i-'MfKW^[p]§icM^Lf^3. Ikb 
<DDNABff>ir (E) ^mzo Wim^z (A) (C) (D) 3 Iffit'^fM'^LT^a t L. ^8 
(C^t/cs i gFU f h CmFW<^-/7^ h ^ffl V^fc S 0 E - P C R ^tT^ ^ ^ 

t\ZX-oX. Slifjt* (C) (A) (D) <DmjZf^^m^Z^^-^^^ s p oIIA :t^P > 
n ^ _ ^ _ ii'Ss_j_g_AM^mi^^ 0±m^z Ml^'€-<^TiLl::^n7A7j.-n- 
PWmMiv:^-^m\^^Km-^Lfz3. 2kb<^DNA»fn- (F) ^ntzo 3. IkbOD 
NAWM- (E) ^3. 2 k bcODNAif>t (F) ^M^^ixttMM&F^-ett^MT- § 

k^^^-pmw2 1 9 c7> s m a i mmmmwmj^. j^zwx la^-f^ 

^ffltc#Mfii)li^^$ tL^ 7°n ^- tJ' - ^^-r;g> s i gA jtfe?-^fe:gim^V 
-r;|)f^«6<D7'7X ^ FpMWPH s i gAS.tfpMWPF s i gA'^mMLfZo 
[0 0 6 5] 

tfz±W,<D-/9 4-7-(D^ s i g A f :S.O=~s i g FU r - s i g Ai'^ftx-T^ 
-e^ix^ 8 i^^-r s i gAmf :S.t^'s i gFU r - s i g Am v^TIWl^cT^ftf-^^^T^ 9 
^ttciV), pMWPFs i g At:::fett& s i gAj tfe^OggjfeP (ATG) 
3 f-^fc LT^.|fe$tL:&V^ (ATA) tig^^^lfcpMWP F s i gAm*«»UfCo 
[0 0 6 6] 

wi 6 swr^" j^^(Dmx m'^'s^^Mizmmmiz^^^fL:h-:^r:i^~^-^^-^^s_± 
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g A*. 1 6 8 P F s i 
1 5 sm'> 



-viiPm^uVy (ATG) ii^ (ATA) Izmm^iifz^j^AMiix^ 
^*t^t;:fc5S5^^traA?^/^*<^^°9^5 FpMWPHs i gA. pMWPF 

Fs i g Am^t-^^VfZo 

. aS :S:t)'^ 1 6 8 P F s i g Am*) . ^^tf^tP.?^ ^ LXtt^W _ _ 
( Bacillus sp.) KSM-S 2 3 7M*^T ^77 ; _ 

t*t?rPHlT*ASx«16 8PFs i gA»*«^>^-=»t;«r'-t Sit 
b-C 1 b « F s ^g/^ii ^T-h.^ ifi8PHsi g A^Xli 1 6 8 P F s i g A#if^ 

10 0 6 8] 
l»8] 









SigAf 


ATGGCTGATAAACAAACCCA 


9 


SigAr 


CACCACAATGTTCATTTGCA 


1 0 


sigHUf 


ACAGCCTTTCTTCCTCATTCT 


1 1 


sigHUr-sigA 


CGTGGGTTTGTTTATCAGCCATTCCGATCCCCCCGGCGCACG 


1 2 


sigFDf 


GCTGATAGAACGTGACACGGG 


1 3 


sigFUr-sigA 


CGTGGGTTTGTTTATCAGCCATGCTCATTCCTCCTTGATATG 


1 4 


CmFW 


CAACTAAAGCACCCATTAG 
rATTTGCAAATGAACATTGTGGTGCTTCTTCAACTAACGGGGCA 


1 5 
1 6 


Cmr-sigA 
sigAmf 


ATAGCTGATAAACAAACCCA 


1 7 
1 ft 



sigFUr-sigAm 



10 0 6 91 
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16 8 am^M) 


10 0 

JL \J \J 


1 6 8 PH s i gA 


13 5 


168PFS igA 


14 6 


1 6 8 P F s i g Am 


10 8 
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SEQUENCE LISTING 

<110> KAO CORPORATION 
<I20> Mutant Bscillus 
<130> P01080603 

<160> 18 

<170> Patentin Ver. 3. 1 



<210> 1 
<211> 371 
<212> PRT 

<213> Bacillus subtil is 

<400> 1 

Met Ala Asp Lys Gin Thr His Glu Thr Glu Leu Thr Phe Asp Gin Val 
15 10 15 



Lys Glu Gin Leu Thr Glu Ser Gly Lys Lys Arg Gly Val Leu Thr Tyr 
20 25 30 



Glu Glu He Ala Glu Arg Met Ser Ser Phe Glu He Glu Ser Asp Gin 
35 40 45 



Met Asp Glu Tyr Tyr Glu Phe Leu Gly Glu Gin Gly Val Glu Leu He 
50 55 60 



Ser Glu Asn Glu Glu Thr Glu Asp Pro Asn He Gin Gin Leu Ala Lys 
65 70 75 80 



Ala Glu Glu Glu Phe Asp Leu Asn Asp Leu Ser Val Pro Pro Gly Val 
85 90 95 



Lys He Asn Asp Pro Val Arg Met Tyr Leu Lys Glu He Gly Arg Val 

100 105 no 



Asn Leu Leu Ser Ala Lys Glu Glu He Ala Tyr Ala Gin Lys He Glu 
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115 



120 



125 



Glu Gly Asp Glu Glu Ser Lys Arg Arg Leu Ala Glu Ala Asn Leu Arg 
130 135 140 



Leu Val Val Ser He Ala Lys Arg Tyr Val Gly Arg Gly Met Leu Phe 
145 150 155 160 



Leu Asp Leu lie His Glu Gly Asn Met Gly Leu Met Lys Ala Val Glu 
165 170 175 



Lys Phe Asp Tyr Arg Lys Gly Tyr Lys Phe Ser Thr Tyr Ala Thr Trp 
180 185 190 



Trp He Arg Gin Ala He Thr Arg Ala He Ala Asp Gin Ala Arg Thr 
195 200 205 



He Arg He Pro Val His Met Val Glu Thr He Asn Lys Leu He Arg 
210 215 220 



Val Gin Arg Gin Leu Leu Gin Asp Leu Gly Arg Glu Pro Thr Pro Glu 
225 230 235 240 



Glu He Ala Glu Asp Met Asp Leu Thr Pro Glu Lys Val Arg Glu He 
245 250 255 



Leu Lys He Ala Gin Glu Pro Val Ser Leu Glu Thr Pro He Gly Glu 
260 265 270 



Glu Asp Asp Ser His Leu Gly Asp Phe He Glu Asp Gin Glu Ala Thr 
275 280 285 



Ser Pro Ser Asp His Ala Ala Tyr Glu Leu Leu Lys Glu Gin Leu Glu 
290 295 300 



Asp Val Leu Asp Thr Leu Thr Asp Arg Glu Glu Asn Val Leu Arg Leu 
305 310 315 320 
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Arg Phe Gly Leu Asp Asp Gly Arg Thr Arg Thr Leu Glu Glu Val Gly 
325 330 335 

Lys Val Phe Gly Val Thr Arg Glu Arg He Arg Gin He Glu Ala Lys 
340 345 350 

Ala Leu Arg Lys Leu Arg His Pro Ser Arg Ser Lys Arg Leu Lys Asp 
355 360 365 

Phe Leu Glu 
370 

<210> 2 

<211> 1047 

<212> DNA 

<213> Bacillus subtil is 

<400> 2 







1" crji p era rr* p i" 


c^f ^9^f cfi" o 


gttccattat 


60 


gaggacagca gatgcggtcg 


gcgctcatgg 


catcgtcatt 


ccaaaacgga 


gagctgtcgg 


120 


gctgacaaca acagtggcaa 


aagcttcaac 


aggagcaatt 


gagcacattc 


ctgtagcaag 


180 


agtcaccaat ttggcacgga 


cgttagaaga 


gatgaaagag 


cggggaatct 


gggttgtcgg 


240 


aacggatgcg tccgcgcgtg 


aggatttccg 


taatatggac 


ggcaatatgc 


ctttggctct 


300 


agtcatcgga agtgaaggaa 


aagggatggg 


ccgccttgtg 


aaggaaaagt 


gcgattttct 


360 


cattaaactc ccgatggccg 


gaaaggtaac 


ttcactaaat 


gcatctgtcg 


cggctggtct 


420 


tttgatgtat gaagtctacc 


ggaaacgaaa 


ccctgtggga 


gaataaagac 


ccatggatat 


480 


cctgttagta gacgggtaca 


acatgattgg 


agcctggccg 


cagctgaagg 


atttaaaagc 


540 


gaacagtttt gaagaggcga 


gagacgtact 


gattcagaaa 


atggcggaat 


atcaatcgta 


600 


tacaggaaac agggttattg 


ttgtttttga 


cgcgcatctc 


gtaaaagggc 


ttgagaaaaa 


660 


acagaccaac catagagttg 


aagtaatttt 


tacaaaagaa 


aatgagacgg 


ctgatgagcg 


720 


gatagaaaag ctcgctcagg 


ctttgaataa 


tattgcgact 


caaattcacg 


ttgcgacctc 


780 


tgactatact gagcagtggg 


cgattttcgg 


acagggggca 


ttgcggaaat 


cggcccggga 840 
2005-3033560 
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gcttctgaga gaggtagaaa cgattgaaag gcgaatagag agacgggtaa gaaaaatcac 900 

ttccgaaaag ccggcgggta aaattgcttt atcggaagag gttttgaaaa cgtttgaaaa 960 

gtggaggcgg ggagacttag attaagttga cgcttttttg cccaatactg tataatattt 1020 

ctatctacgt gcgccggggg gatcgga 1047 

<210> 3 
<211> 1143 
<212> DNA 

<213> Bacillus subtil is 

<400> 3 

gctgatagaa cgtgacacgg gaaaagtgct ttacaacaag aacagcaatg agagactggc 60 

gcctgcaagc atgacgaaaa ttatgacgat gcttttgatt atggaagctt tagataaagg 120 

caaaatcaaa atgagtgata aggtccgtac aagcgagcat gcggcgtcaa tgggcggctc 180 

acagatattc cttgagcccg gcgaagaaat gactgtcaaa gaaatgctga aaggcatcgc 240 

aatcgcttcg ggaaatgacg cttccgtcgc catggctgaa tttatttccg gctctgaaga 300 

agaatttgtg aagaaaatga ataaaaaagc aaaagagctg ggattgaaaa atacatcctt 360 

taaaaaccca acaggactga ccgaggaagg acactacagc tctgcttatg acatggcaat 420 

catggctaag gaattattga aatacgaatc aattacgaag tttaccggca cgtatgaaga 480 

ttatctgcgt gaaaatacag ataaaaagtt ttggcttgta aatacaaatc gccttatcaa 540 

attttatcct ggtgtagacg gcgtaaaaac aggctataca ggcgaagcga aatattgtct 600 

gactgcttcg gctaaaaaag gaaacatgcg ggccatagcg gttgtattcg gagcgagcac 660 

gcctaaagaa agaaacgcgc aagtgacaaa aatgcttgac ttcgccttta gccaatatga 720 

aacgcatcct ttatataaac gaaatcaaac agtagcaaaa gtaaaggtca aaaaagggaa 780 

acaaaaattt atcgaactca ctacatctga gccgatttca atattgacga aaaaaggcga 840 

ggatatgaac gatgtgaaaa aagaaatcaa gatgaaggac aatattagtg ctccgattca 900 

aaaaggccaa gagcttggca ctcttgttct gaaaaaggat ggagaagtac tcgctgaaag 960 

tcctgttgct gcaaaagaag atatgaagaa agccgggttt atcacattct taaagcggac 1020 
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gatgggagac tggacaaaat ttaagtaatt atgccgaatg accactagtt ttgtcacggt 1080 
gaaggaattc attccgtcga aatcgaaaca ctcattatcc gatcatatca aggaggaatg 1140 
age 1143 



<210> 4 
<211> 795 
<212> PRT 

<213> Bacillus sp. KSM-S237 

<400> 4 

Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn 
15 10 15 



Asp Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
20 25 30 



Val Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin 
35 40 45 



Leu Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu 
50 55 60 



Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met 
65 70 75 80 



He Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro 
85 90 95 



Glu Leu He Lys Gin Arg Val He Asp Gly He Glu Leu Ala He Glu 
100 105 110 



Asn Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp 
115 120 125 



Pro Arg Asp Pro Val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu He 
130 135 140 
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Ala Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn 
145 150 155 160 



Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu 
165 170 175 



Glu Gly Trp Lys Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met 
180 185 190 



Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser 
195 200 205 



Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp 
210 215 220 



Asp His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala 
225 230 235 240 



Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 



Asn Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val 
260 265 270 



Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro 
275 280 285 



Tyr Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn 
290 295 300 



He Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly 
305 310 315 320 



Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp 
325 330 335 



Pro Gly Pro Asp His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly 
340 345 350 

mWE^ 2005-3033560 



mm 2004-062852 



^-z? : 7/ 



Glu Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro lie Asp 
355 360 



Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys 
370 375 380 



Gin Gly Phe Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu He Ala 



385 



390 



395 



Val Asp Asn Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser 
405 410 415 



Asn Asp Val Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala 
420 425 430 



Asn Gly Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr 
435 440 445 



Met Asp Val He Val Asp Glu Pro Thr Thr Val Ala He Ala Ala He 
450 455 460 



Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg 
465 470 475 480 

Val Asn Ala Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala 
485 490 495 



Gly Leu Thr He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn He Ala 
500 505 510 



Phe His Glu Glu Asp Asn Asn Met Asn Asn He He Leu Phe Val Gly 

520 525 



515 



Thr Asp Ala Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly 

535 540 



530 
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Thr Glu Val Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val 
545 550 555 560 



Leu Pro Ser Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala 
565 570 575 



Gly Glu Ser Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly 
580 585 590 



Ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser 
595 600 605 



Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu 
610 615 620 



Val Arg Gly Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro 
625 630 635 640 



Val Arg Ala Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro 
645 650 655 



Pro Thr Asn Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn 
660 665 670 



Phe Asp Glu Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr 
675 680 685 



Glu Val Lys He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr 
690 695 700 



Leu Leu Arg Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe 
705 710 715 720 



Ala Gly Arg Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr 
725 730 735 



Thr Glu Pro Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro 
740 745 750 
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Pro Val Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys 
755 760 765 



Glu Glu Lys Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu 
770 775 780 



Lys Lys Ala Val Lys Asn Glu Ala Lys Lys Lys 
785 790 795 



<210> 5 

<211> 3150 

<212> DNA 

<213> Bacillus sp. KSM-S237 

<220> 

<221> CDS 

<222> (573) . . (3044) 

<223> 

<220> 

<221> sig_peptide 

<222> (573) . . (659) 
<223> 

<220> 

<221> mat_peptide 

<222> (660) . . (3044) 
<223> 

<400> 5 



gatttgccga tgcaacaggc 


ttatatttag 


aggaaatttc 


tttttaaatt gaatacggaa 


60 


taaaatcagg taaacaggtc 


ctgattttat 


ttttttgagt 


tttttagaga actgaagatt 


120 


gaaataaaag tagaagacaa 


aggacataag 


aaaattgcat 


tagttttaat tatagaaaac 


180 


gcctttttat aattatttat 


acctagaacg 


aaaatactgt 


ttcgaaagcg gtttactata 


240 


aaaccttata ttccggctct 


tttttaaaac 


agggggtaaa 


aattcactct agtattctaa 


300 


tttcaacatg ctataataaa 


tttgtaagac 


gcaatatgca 


tctctttttt tacgatatat 


360 


gtaagcggtt aaccttgtgc 


tatatgccga 


tttaggaagg 


ggggtagatt gagtcaagta 


420 


gtaataatat agataactta 


taagttgttg 


agaagcagga 


gagcatctgg gttactcaca 


480 
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agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 540 

ttcaattact ttaaaaatat ttaggaggta at atg atg tta aga aag aaa aca 593 

Met Met Leu Arg Lys Lys Thr 
-25 



aag cag ttg att tct tec att ctt att tta gtt tta ctt eta tet tta 641 
Lys Gin Leu He Ser Ser He Leu lie Leu Val Leu Leu Leu Ser Leu 
-20 -15 -10 

ttt eeg gea get ctt gca gca gaa gga aae act cgt gaa gac aat ttt 689 
Phe Pro Ala Ala Leu Ala Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe 
-5 -11 5 10 

aaa eat tta tta ggt aat gac aat gtt aaa egc ect tet gag get ggc 737 
Lys His Leu Leu Gly Asn Asp Asn Val Lys Arg Pro Ser Glu Ala Gly 
15 20 25 

gea tta caa tta caa gaa gtc gat gga eaa atg aca tta gta gat caa 785 
Ala Leu Gin Leu Gin Glu Val Asp Gly Gin Met Thr Leu Val Asp Gin 
30 35 40 

cat gga gaa aaa att caa tta cgt gga atg agt aca cac gga tta cag 833 
His Gly Glu Lys He Gin Leu Arg Gly Met Ser Thr His Gly Leu Gin 
45 50 55 

tgg ttt ect gag ate ttg aat gat aac gca tac aaa get ctt tet aae 881 
Trp Phe Pro Glu He Leu Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn 
60 65 70 

gat tgg gat tec aat atg att cgt ctt get atg tat gta ggt gaa aat 929 
Asp Trp Asp Ser Asn Met He Arg Leu Ala Met Tyr Val Gly Glu Asn 
75 80 85 90 

ggg tac get aca aac ect gag tta ate aaa caa aga gtg att gat gga 977 
Gly Tyr Ala Thr Asn Pro Glu Leu He Lys Gin Arg Val He Asp Gly 
95 100 105 

att gag tta gcg att gaa aat gac atg tat gtt att gtt gac tgg eat 1025 
He Glu Leu Ala He Glu Asn Asp Met Tyr Val He Val Asp Trp His 
110 115 120 

gtt cat gcg cca ggt gat ect aga gat ect gtt tat gca ggt get aaa 1073 
Val His Ala Pro Gly Asp Pro Arg Asp Pro Val Tyr Ala Gly Ala Lys 
125 130 135 

gat ttc ttt aga gaa att gca get tta tac ect aat aat cca cae att 1121 
Asp Phe Phe Arg Glu He Ala Ala Leu Tyr Pro Asn Asn Pro His He 
140 145 150 
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att tat gag tta gcg aat gag ccg agt agt aat aat aat ggt gga gca 1169 
He Tyr Glu Leu Ala Asn Glu Pro Ser Ser Asn Asn Asn Giy Gly Ala 
155 160 165 170 

ggg att ccg aat aac gaa gaa ggt tgg aaa gcg gta aaa gaa tat get 1217 
Gly He Pro Asn Asn Glu Glu Gly Trp Lys Ala Val Lys Glu Tyr Ala 
175 180 185 

gat oca att gta gaa atg tta cgt aaa age ggt aat gea gat gac aac 1265 
Asp Pro He Val Glu Met Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn 
190 195 200 

att ate att gtt ggt agt cca aac tgg agt cag cgt ccg gac tta gca 1313 
He He He Val Gly Ser Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala 
205 210 215 

get gat aat cca att gat gat cac cat aca atg tat act gtt cae ttc 1361 
Ala Asp Asn Pro He Asp Asp His His Thr Met Tyr Thr Val His Phe 
220 225 230 

tac act ggt tea cat get get tea act gaa age tat ccg tet gaa act 1409 
Tyr Thr Gly Ser His Ala Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr 
235 240 245 250 

cct aac tet gaa aga gga aac gta atg agt aac act cgt tat gcg tta 1457 
Pro Asn Ser Glu Arg Gly Asn Val Met Ser Asn Thr Arg Tyr Ala Leu 
255 260 265 

gaa aac gga gta gcg gta ttt gca aca gag tgg gga acg agt caa get 1505 
Glu Asn Gly Val Ala Val Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala 
270 275 280 

agt gga gac ggt ggt cct tac ttt gat gaa gca gat gta tgg att gaa 1553 
Ser Gly Asp Gly Gly Pro Tyr Phe Asp Glu Ala Asp Val Trp He Glu 
285 290 295 

ttt tta aat gaa aac aac att age tgg get aac tgg tet tta acg aat 1601 
Phe Leu Asn Glu Asn Asn He Ser Trp Ala Asn Trp Ser Leu Thr Asn 
300 305 310 

aaa aat gaa gta tet ggt gea ttt aca cca ttc gag tta ggt aag tet 1649 
Lys Asn Glu Val Ser Gly Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser 
315 320 325 330 

aac gca ace aat ett gac cca ggt cca gat cat gtg tgg gea cca gaa 1697 
Asn Ala Thr Asn Leu Asp Pro Gly Pro Asp His Val Trp Ala Pro Glu 
335 340 345 

gaa tta agt ett tet gga gaa tat gta cgt get cgt att aaa ggt gtg 1745 
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Glu Leu Ser Leu Ser Gly Glu Tyr Val Arg Ala Arg He Lys Gly Val 
350 355 360 

aac tat gag cca ate gac cgt aca aaa tac acg aaa gta ctt tgg gac 1793 
Asn Tyr Glu Pro He Asp Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp 
365 370 375 

ttt aat gat gga acg aag caa gga ttt gga gtg aat teg gat tet cca 1841 
Phe Asn Asp Gly Thr Lys Gin Gly Phe Gly Val Asn Ser Asp Ser Pro 
380 385 390 

It 

aat aaa gaa ctt att gca gtt gat aat gaa aac aac act ttg aaa gtt 1889 
Asn Lys Glu Leu He Ala Val Asp Asn Glu Asn Asn Thr Leu Lys Val 
395 400 405 410 

teg gga tta gat gta agt aac gat gtt tea gat ggc aac ttc tgg get 1937 
Ser Gly Leu Asp Val Ser Asn Asp Val Ser Asp Gly Asn Phe Trp Ala 
415 420 425 

aat get cgt ctt tet gee aac ggt tgg gga aaa agt gtt gat att tta 1985 
Asn Ala Arg Leu Ser Ala Asn Gly Trp Gly Lys Ser Val Asp He Leu 
430 435 440 

ggt get gag aag ctt aca atg gat gtt att gtt gat gaa cca acg acg 2033 
Gly Ala Glu Lys Leu Thr Met Asp Val He Val Asp Glu Pro Thr Thr 
445 450 455 

gta get att gcg gcg att cca caa agt agt aaa agt gga tgg gca aat 2081 
Val Ala He Ala Ala He Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn 
460 465 470 

cca gag cgt get gtt cga gtg aac gcg gaa gat ttt gtc cag caa acg 2129 
Pro Glu Arg Ala Val Arg Val Asn Ala Glu Asp Phe Val Gin Gin Thr 
475 480 485 490 

gac ggt aag tat aaa get gga tta aca att aca gga gaa gat get ect 2177 
Asp Gly Lys Tyr Lys Ala Gly Leu Thr He Thr Gly Glu Asp Ala Pro 
495 500 505 

aac eta aaa aat ate get ttt cat gaa gaa gat aac aat atg aac aac 2225 
Asn Leu Lys Asn He Ala Phe His Glu Glu Asp Asn Asn Met Asn Asn 
510 515 520 

ate att etg ttc gtg gga act gat gca get gac gtt att tac tta gat 2273 
He He Leu Phe Val Gly Thr Asp Ala Ala Asp Val He Tyr Leu Asp 
525 530 535 

aac att aaa gta att gga aca gaa gtt gaa att cca gtt gtt cat gat 2321 
Asn He Lys Val He Gly Thr Glu Val Glu He Pro Val Val His Asp 
540 545 550 
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cca aaa gga gaa get gtt ctt cct tct gtt ttt gaa gac ggt aca cgt 2369 
Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe Glu Asp Gly Thr Arg 
555 560 565 570 

caa ggt tgg gac tgg get gga gag tet ggt gtg aaa aca get tta aca 2417 
Gin Gly Trp Asp Trp Ala Gly Glu Ser Gly Val Lys Thr Ala Leu Thr 
575 580 585 

att gaa gaa gca aac ggt tet aac geg tta tea tgg gaa ttt gga tat 2465 
He Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser Trp Glu Phe Gly Tyr 
590 595 600 

eea gaa gta aaa ect agt gat aac tgg gca aca get cca cgt tta gat 2513 
Pro Glu Val Lys Pro Ser Asp Asn Trp Ala Thr Ala Pro Arg Leu Asp 
605 610 615 

ttc tgg aaa tct gac ttg gtt cgc ggt gag aat gat tat gta get ttt 2561 
Phe Trp Lys Ser Asp Leu Val Arg Gly Glu Asn Asp Tyr Val Ala Phe 
620 625 630 

gat ttc tat eta gat cca gtt cgt gca aca gaa ggc gca atg aat ate 2609 
Asp Phe Tyr Leu Asp Pro Val Arg Ala Thr Glu Gly Ala Met Asn He 
635 640 645 650 

aat tta gta ttc eag cca cct act aac ggg tat tgg gta caa gca cca 2657 
Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr Trp Val Gin Ala Pro 
655 660 665 

aaa acg tat aeg att aac ttt gat gaa tta gag gaa geg aat caa gta 2705 
Lys Thr Tyr Thr He Asn Phe Asp Glu Leu Glu Glu Ala Asn Gin Val 
670 675 680 

aat ggt tta tat cac tat gaa gtg aaa att aac gta aga gat att aca 2753 
Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn Val Arg Asp He Thr 
685 690 695 

aac att caa gat gac aeg tta eta cgt aac atg atg ate att ttt gca 2801 
Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met Met He He Phe Ala 
700 705 710 

gat gta gaa agt gac ttt gca ggg aga gtc ttt gta gat aat gtt cgt 2849 
Asp Val Glu Ser Asp Phe Ala Gly Arg Val Phe Val Asp Asn Val Arg 
715 720 725 730 

ttt gag ggg get get act act gag ccg gtt gaa cca gag cca gtt gat 2897 
Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu Pro Glu Pro Val Asp 
735 740 745 

cct ggc gaa gag acg cca cct gtc gat gag aag gaa geg aaa aaa gaa 2945 
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Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys Glu Ala Lys Lys Glu 
750 755 760 

caa aaa gaa gca gag aaa gaa gag aaa gaa gca gta aaa gaa gaa aag 2993 
Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala Val Lys Glu Glu Lys 
765 770 775 

aaa gaa get aaa gaa gaa aag aaa gca gtc aaa aat gag get aag aaa 3041 
Lys Glu Ala Lys Glu Glu Lys Lys Ala Val Lys Asn Glu Ala Lys Lys 
780 785 790 

aaa taatctatta aactagttat agggttatct aaaggtctga tgtagatctt 3094 

Lys 

795 

ttagataacc tttttcttgc ataactggac acagagttgt tattaaagaa agtaag 3150 



<210> 6 
<211> 793 
<212> PRT 

<213> Bacillus sp. KSM-64 
<400> 6 

Ala Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn 
15 10 15 



Asp Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu 
20 25 30 



Val Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin 
35 40 45 



Leu Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu 
50 55 60 



Asn Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met 
65 70 75 • 80 



He Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro 
85 90 95 



Glu Leu He Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu 
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100 



105 



110 



Asn Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp 
115 120 125 



Pro Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He 
130 135 140 



Ala Ala Leu Tyr Pro Asn Asn Pro His lie lie Tyr Glu Leu Ala Asn 
145 150 155 160 



Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu 
165 170 175 



Glu Gly Trp Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met 
180 185 190 



Leu Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser 
195 200 205 



Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp 
210 215 220 



Asp His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala 
225 230 235 240 



Ala Ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly 
245 250 255 



Asn Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val 
260 265 270 



Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro 
275 280 285 



Tyr Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn 
290 295 300 
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He Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly 
305 310 315 320 



Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp 
325 330 335 



Pro Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly 
340 345 350 



Glu Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp 
355 360 365 



Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys 
370 375 380 



Gin Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He 
385 390 395 400 



Glu Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn 
405 410 415 



Asp Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp 
420 425 430 



Gly Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met 
435 440 445 



Asp Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro 
450 455 460 



Gin Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val 
465 470 475 480 



Glu Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu 
485 490 495 

Thr He Thr Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His 
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500 



505 



510 



Ala Glu Asn Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu 
515 520 525 



Gly Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu 
530 535 540 



Val Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro 
545 550 555 560 



Ser Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu 
565 570 575 



Ser Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn 
580 585 590 



Ala Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn 
595 600 605 



Trp Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg 
610 615 620 



Gly Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg 
625 630 635 640 



Ala Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr 
645 650 655 



Asn Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp 
660 665 670 



Glu Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val 
675 680 685 



Lys He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu 
690 695 700 
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Arg Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly 
705 710 715 720 



Arg Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu 
725 730 735 



Pro Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val 
740 745 750 



Asp Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu 
755 760 765 



Lys Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys 
770 775 780 



Ala He Lys Asn Glu Ala Thr Lys Lys 
785 790 



<210> 7 

<211> 3332 

<212> DNA 

<213> Bacillus sp. KSM-64 
<220> 

<221> CDS 

<222> (610) . . (3075) 

<223> 

<220> 

<221> sigjpeptide 

<222> (610) . . (696) 
<223> 

<220> 

<221> mat_peptide 

<222> (697) . . (3075) 
<223> 

<400> 7 

agtacttacc attttagagt caaaagatag aagccaagca ggatttgccg atgcaaccgg 60 
cttatattta gagggaattt ctttttaaat tgaatacgga ataaaatcag gtaaacaggt 120 
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cctgatttta 


tttttttgaa 


tttttttgag 


aactaaagat 


tgaaatagaa 


gtagaagaca 


180 


acggacataa 


gaaaattgta 


ttagttttaa 


ttatagaaaa 


cgcttttcta 


taattattta 


240 


tacctagaac 


gaaaatactg 


tttcgaaagc 


ggtttactat 


aaaaccttat 


attccggctc 


300 


tttttttaaa 


cagggggtga 


aaattcactc 


tagtattcta 


atttcaacat 


gctataataa 


360 


atttgtaaga 


cgcaatatac 


atcttttttt 


tatgatattt 


gtaagcggtt 


aaccttgtgc 


420 


tatatgccga 


tttaggaagg 


gggtagattg 


agtcaagtag 


tcataattta 


gataacttat 


A OA 

4oU 


aagttgttga 


gaagcaggag 


agaatctggg 


ttactcacaa 


gttttttaaa 


acattatcga 


540 


aagcactttc 


ggttatgctt 


atgaatttag 


ctatttgatt 


caattacttt 


aataatttta 


500 



ggaggtaat atg atg tta aga aag aaa aca aag cag ttg att tct tec att 651 
Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser lie 
-25 -20 



ctt att tta gtt tta ctt eta tct tta ttt ccg aca get ctt gea gca 699 
Leu He Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala 
-15 -10 -5 -11 

gaa gga aac act cgt gaa gae aat ttt aaa cat tta tta ggt aat gac 747 
Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp 
5 10 15 

aat gtt aaa egc cet tct gag get ggc gea tta caa tta caa gaa gtc 795 
Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val 
20 25 30 

gat gga caa atg aca tta gta gat caa cat gga gaa aaa att caa tta 843 
Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu 
35 40 45 

cgt gga atg agt aca cac gga tta caa tgg ttt cct gag ate ttg aat 891 
Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn 
50 55 60 65 

gat aac gca tac aaa get ctt get aac gat tgg gaa tea aat atg att 939 
Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He 
70 75 80 

cgt eta get atg tat gtc ggt gaa aat ggc tat get tea aat cea gag 987 
Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu 
85 90 95 

tta att aaa age aga gtc att aaa gga ata gat ctt get att gaa aat 1035 
Leu He Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn 
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100 105 110 

gac atg tat gtc ate gtt gat tgg cat gta cat gca cot ggt gat cct 1083 
Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro 
115 120 125 

aga gat ccc gtt tac get gga gca gaa gat ttc ttt aga gat att gca 1131 
Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala 
130 135 140 145 

gca tta tat cct aac aat cca cac att att tat gag tta gcg aat gag 1179 
Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu 
150 155 160 

cea agt agt aac aat aat ggt gga get ggg att cca aat aat gaa gaa 1227 
Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu 
165 170 175 

ggt tgg aat gcg gta aaa gaa tac get gat cca att gta gaa atg tta 1275 
Gly Trp Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu 
180 185 190 

cgt gat age ggg aac gca gat gac aat att ate att gtg ggt agt cca 1323 
Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro 
195 200 205 

aac tgg agt cag cgt cct gac tta gca get gat aat eca att gat gat 1371 
Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp 
210 215 220 225 

cac cat aca atg tat act gtt cac ttc tac act ggt tea cat get get 1419 
His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala 
230 235 240 

tea act gaa age tat ceg cct gaa act cct aac tct gaa aga gga aac 1467 
Ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn 
245 250 255 

gta atg agt aac act cgt tat gcg tta gaa aac gga gta gca gta ttt 1515 
Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe 
260 265 270 

gca aca gag tgg gga act age eaa gca aat gga gat ggt ggt cct tac 1563 
Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr 
275 280 285 

ttt gat gaa gca gat gta tgg att gag ttt tta aat gaa aac aac att 1611 
Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He 
290 295 300 305 
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age tgg get aac tgg tct tta acg aat aaa aat gaa gta tct ggt gca 1659 
Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala 
310 315 320 

ttt aca cea ttc gag tta ggt aag tct aae gea aca agt ctt gac cca 1707 
Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro 
325 330 335 

ggg cca gac caa gta tgg gta cca gaa gag tta agt ctt tct gga gaa 1755 
Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu 
340 345 350 

tat gta cgt get cgt att aaa ggt gtg aac tat gag cca ate gac cgt 1803 
Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg 
355 360 365 

aca aaa tac acg aaa gta ctt tgg gac ttt aat gat gga acg aag caa 1851 
Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin 
370 375 380 385 

gga ttt gga gtg aat gga gat tct cca gtt gaa gat gta gtt att gag 1899 
Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu 
390 395 400 

aat gaa gcg ggc get tta aaa ctt tea gga tta gat gca agt aat gat 1947 
Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp 
405 410 415 

gtt tct gaa ggt aat tac tgg get aat get cgt ctt tct gee gac ggt 1995 
Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly 
420 425 430 

tgg gga aaa agt gtt gat att tta ggt get gaa aaa ctt act atg gat 2043 
Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp 
435 440 445 

gtg att gtt gat gag ccg ace acg gta tea att get gca att cca caa 2091 
Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin 
450 455 460 465 

ggg cca tea gcc aat tgg gtt aat cca aat cgt gca att aag gtt gag 2139 
Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu 
470 475 480 

cca act aat ttc gta ccg tta gga gat aag ttt aaa gcg gaa tta act 2187 
Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr 
485 490 495 

ata act tea get gac tct cca teg tta gaa get att gcg atg cat get 2235 
He Thr Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His Ala 
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500 505 510 

gaa aat aac aac ate aac aac ate att ctt ttt gta gga aet gaa ggt 2283 
Glu Asn Asn Asn lie Asn Asn He lie Leu Phe Val Gly Thr Glu Gly 
515 520 525 

get gat gtt ate tat tta gat aae att aaa gta att gga aca gaa gtt 2331 
Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
530 535 540 545 

gaa att eca gtt gtt cat gat cea aaa gga gaa get gtt ett ect tct 2379 
Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
550 555 560 

gtt ttt gaa gae ggt aca cgt caa ggt tgg gae tgg get gga gag tet 2427 
Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 

ggt gtg aaa aca get tta aca att gaa gaa gca aac ggt tct aac gcg 2475 
Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 

tta tea tgg gaa ttt gga tae eca gaa gta aaa cct agt gat aac tgg 2523 
Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
595 600 605 

gea aca get eca cgt tta gat ttc tgg aaa tct gae ttg gtt cge ggt 2571 
Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
610 615 620 625 

gaa aat gat tat gta act ttt gat ttc tat eta gat eca gtt cgt gca 2619 
Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 

aca gaa ggc gca atg aat ate aat tta gta ttc cag cea cct aet aac 2667 
Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 

ggg tat tgg gta caa gca cea aaa acg tat aeg att aac ttt gat gaa 2715 
Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 

tta gag gaa gcg aat caa gta aat ggt tta tat cac tat gaa gtg aaa 2763 
Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
675 680 685 

att aac gta aga gat att aca aac att caa gat gae aeg tta eta cgt 2811 
He Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
690 695 700 705 
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aac atg atg ate att ttt gca gat gta gaa agt gac ttt gca ggg aga 2859 
Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

gtc ttt gta gat aat gtt cgt ttt gag ggg get get act act gag ccg 2907 
Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 730 735 

gtt gaa cca gag eca gtt gat cct ggc gaa gag acg ccg cct gtc gat 2955 
Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 

gag aag gaa geg aaa aaa gaa caa aaa gaa gca gag aaa gaa gag aaa 3003 
Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
755 760 765 

gaa gca gta aaa gaa gaa aag aaa gaa get aaa gaa gaa aag aaa gca 3051 
Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
770 775 780 785 

ate aaa aat gag get acg aaa aaa taatctaata aactagttat agggttatet 3105 
He Lys Asn Glu Ala Thr Lys Lys 
790 

aaaggtetga tgcagatett ttagataacc tttttttgca taactggaea tagaatggtt 3165 

attaaagaaa gcaaggtgtt tatacgatat taaaaaggta gcgattttaa attgaaacct 3225 

ttaataatgt cttgtgatag aatgatgaag taatttaaga gggggaaacg aagtgaaaae 3285 

ggaaatttct agtagaagaa aaacagaeca agaaatactg caagett 3332 



<210> 8 
<211> 

<212> PRT 

<213> Bacillus sp. KSM-K38 
<400> 8 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 
15 10 15 



Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 
20 25 30 



Ser Asp Ala Gly He Thr Ala He Trp He Pro Pro Ala Tyr Lys Gly 
35 40 45 
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Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 
50 55 60 



Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 



Ala Gin Leu Glu Arg Ala He Gly Ser Leu Lys Ser Asn Asp He Asn 
85 90 95 



Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr 
100 105 110 



Glu Ala Val Gin Ala Val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 
115 120 125 



He Ser Gly Ala Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser 
130 135 140 



Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 



Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg 
165 170 175 



Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 
180 185 190 



Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 
195 200 205 



Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 
210 215 220 



Leu Asp Gly Tyr Arg Leu Asp Ala He Lys His He Pro Phe Trp Tyr 
225 230 235 240 
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Thr Ser Asp Trp Val Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu 
245 250 255 



Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 
260 265 270 



Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 
275 280 285 



Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 
290 295 300 



Arg Asn lie Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala 
305 310 315 320 



Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 
325 330 335 



Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 
340 345 350 



Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 
355 360 365 



He Pro Asn Asp Asn He Ser Ala Lys Lys Asp Met He Asp Glu Leu 
370 . 375 380 



Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
385 390 395 400 



Asp His Trp Asp Val Val Gly Trp Thr Ai-g Glu Gly Ser Ser Ser Arg 
405 410 415 



Pro Asn Ser Gly Leu Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser 
420 425 430 



Lys Trp Met Tyr Val Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp 
435 440 445 
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Leu Thr Gly Asm Asn Gly Ala Ser Val Thr He Asn Gly Asp Gly Trp 
450 455 460 



Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 



<210> 9 
<211> 20 
<212> DNA 

<213> Bacillus subtil is 

<400> 9 

atggctgata aacaaaccca 20 

<210> 10 
<211> 20 
<212> DNA 

<213> Bacillus subtil is 
<400> 10 

caccacaatg ttcatttgca 20 



<210> 11 
<211> 21 
<212> DNA 

<213> Bacillus subtil is 
<400> 11 

acagcctttc ttcctcattc t 21 



<210> 12 

<211> 42 
<212> DNA 

<213> Bacillus subtil is 
<400> 12 

cgtgggtttg tttatcagcc attccgatcc ccccggcgca eg 42 



<210> 13 
<211> 21 
<212> DNA 

<213> Bacillus subtil is 
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<400> 13 

gctgatagaa cgtgacacgg g 21 



<210> 14 

<211> 42 
<212> DNA 

<213> Bacillus subtil is 

<400> 14 . . AO 

cgtgggtttg tttatcagcc atgctcattc ctccttgata tg 4Z 



<210> 15 

<211> 19 
<212> DNA 

<213> Bacillus subtil is 

<400> 15 

caactaaagc acccattag 19 



<210> 16 
<211> 44 
<212> DNA 

<213> Bacillus subtil is 

<400> 16 ^ AA 

catttgcaaa tgaacattgt ggtgcttctt caactaacgg ggca 44 



<210> 17 
<211> 20 
<212> DNA 

<213> Bacillus subtil is 

<400> 17 

atagctgata aacaaaccca 20 



<210> 18 
<211> 42 
<212> DNA 

<213> Bacillus subtil is 

<400> 18 ^ .„ 

cgtgggtttg tttatcagct atgctcattc ctccttgata tg 42 
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